potential indication of inositol pyrophosphates' regulation of casein-kinase II (CK2). In his view, CK2 activity could be augmented in the absence of IP 7 , better priming AP3B1 for subsequent in vitro pyrophosphorylation by IP 7 (3) . In this scenario, AP3B1 expressed in yeast strains with no IP 7 (kcs1Δ) will be more prone to IP 7 -driven pyrophosphorylation in vitro.
We disagree with this interpretation, first and foremost because it has been previously demonstrated that in a direct in vitro system, CK2 activity is not affected by inositol polyphosphates such as IP 4 and only very moderately by IP 6 (4). We are consistently unable to see any effect of IP 6 (up to 50 μM) or IP 7 (up to 10 μM) when tested for their ability to modulate CK2 activity using NSR1 as a substrate, a welldescribed target for protein pyrophosphorylation (5) . Like AP3B1, NSR1 is more prone to being phosphorylated by IP 7 , in a back-pyrophosphorylation experiment, when expressed in the kcs1Δ strain (5). Furthermore, in the kcs1Δ strain, endogenous NSR1 is a phosphoprotein (5); however, in wildtype (WT) yeast, NSR1's endogenous phosphorylation level is far higher, likely indicating pyrophosphorylation by IP 7 (5) . These data are consistent with the upward gel shift we observed when we rapidly process AP3B1 expressed in WT yeast (1) . To be fair with Shears's reasoning, these data are indeed consistent with a potential stimulatory effect of IP 7 on CK2 activity in vivo, resulting in hyperphosphorylated proteins in WT yeast. However, if this were the case, WT-expressed proteins would be expected to be better primed by CK2 and the in vitro back-pyrophosphorylation signal should indeed be higher in AP3B1 derived from WT yeast, which is the opposite of what we observed (1) .
A second line of reasoning supporting our interpretations is derived from our data using bacterially expressed GST-AP3B1 that we phosphorylate in vitro with CK2. After extensive washing to remove CK2, we pyrophosphorylated AP3B1 with IP 7 and demonstrated that the decreased interaction between Kif3A and AP3B1 observed in vivo is pyrophosphorylation-dependent (1). These direct in vitro results establish that it is the pyrophosphorylation of AP3B1 that is affecting the interaction between AP3B1 and Kif3A (1).
"Veritas filia temporis"-the truth is the daughter of time. Shears draws attention to the possibility that there are additional posttranslational modifications driven by IP 7 . We agree with this concept. Indeed, we are exploring the possibility that protein pyrophosphorylation may in fact be the first step of a more complex modification, making the characterization by NMR or mass spectrometry of this posttranslational protein modification in vivo more difficult but even more exciting. 
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